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Uittreksel 



PROBLEM TO BE SOLVED: To obtain a phase shift mask having excellent film characteristics, 
such as weatherability, light resistance, electrical conductivity and refractive index by constituting 
light translucent parts of thin films consisting of materials consisting of nitrogen, metals and 
silicon as main constituting elements and specifying the content of the silicon to atom ratios of a 
specific range. 

SOLUTION: The mask pattems to be formed on the transparent substrate 1 of the mask for 
exposure of fine patterns comprises light transparent parts 2 to allow the transmission of the light 
of the intensity contributing to the exposure and light translucent parts 3 to allow the transmission 
of the light of the intensity not contributing to the exposure. The phase of the light transmitted 
through the light translucent parts 3 is shifted to vary the phase of the light transmitted through 
the light translucent parts 3 from the phase of the light transmitted through the light transparent 
parts 2, by which the light rays transmitted near the boundaries of the light translucent parts 3 
and the light transparent parts 2 are negated with each other. The light translucent parts 3 are 
composed of the thin films consisting of materials contg. the nitrogen, metals and silicon as the 
main constituting elements and the content of the silicon is specified to 34 to 60atom.%. 
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C57) [!^i*it*®jBH] 

i (c J: "5 . wriest*® jfiSP i 3i&S3saj i (Di^n^mn^ 



2 



(2) 

3 

i (C J; 0 . ftriB^t^SiaSB t pfeSiaSP <!: (DmW^^^ 

se^SB* •:ff'>xiit^ iii^-tphwo. msm^M^ 

[it*«4] ^^a3K:§Bt£g){SaB'>7 hv;^j7{cte 
(r^-C. g!reBgg<D->- hgR^r 1 k Q/D- 1 . OMQ 

C>r, mrlBS^g)^- Hitu^ 1 kQ/D^O. 5MQ 20 

[ 6 ] If 1 i5:i>b5 tciB$geD{atB-> h 

U 3 >©JKT-%©J:b*3!»s. ^ : 'J 3 > = 
1:1. 5~6, 0-C*5C<i:4!HF«<fr.6fi[ti5^7 h 

<i:«triB^agP%Sjai//c3fe©fi:fflt (E) C 
i K: J: i3 . mriB^SiaaJ i ja^ t <0^nUiS%^ 
jiitl/fc^lcAsSC^fcfr-^tS 0* 5 J: 5 L/T J^a5©3 

«rgB36*®jsa5*> ^siyss^';3>S:*fcs« 

>gr«B£-r &!8a«©«H£g%fc.& ^^ 3 0^60 40 

8 ] 1 35:C> L 7 © l>-m3!i^tc§Bi8©<a 

hv>^i7{c*jt,»T. «5fBSSK*««-rSiKJ®©« 

3> ^3 0-6 011^%^^ . wiiaW® 
^«)i£-r i> !WK©«fiX^^?i: ■5>S^^3_0£i6aM2:% 
^tffe©<bL/ . 3&^-P, 3> J: «3 » < ^gsn€> 

[§iag^9] g!iIlffl>'^•j»->^sjte^r^/cfe©^7;?^»T 
fl<j(cgjfe(caF-^ -a-.?.iM?|ar©-y:»««^»^.-ai ^8B^, so 
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ll^y)tC^3fc(Cgf-^L;&l.>^©3fe^g3agii63fc^jg 

atB^'>7hg#r, ^^ajfl5B=S:giaufcjfe©affi 

<btC J: >) . BirlBjfe^giagP j:3teSia8C<!:©^WSgiS$=g: 

^^B£-r ■si^M©«^s^fc^ ^ u zf'fi^im^ » 
1 0 ] nam i ^ji^ i> 9 © (,>-rn;6>K:iBt8© 

[^>!^©g¥i»lfl>'<c|»^] 
[0 00 1] 

tLX<o&mi^y h-5'Xi':/-7>i'sy'^g-©^:}^fSK: 
WO. #(c. h->Sf©fiitBi-':7 hv;^i', ffitB 

[0002] 

[se3fe©fi?Ji5] j5^. 7 * h y V 7 ^ -ccs^s n 

- ■o©*S&!m4-C*^ W»IRS{b <!:i^,'#.g)iK©8i« 
{*ffiS-r*M«R«:**). «^S©w>:^©iSNA^fc. 

*i{CSn;fc fllSeml conductor Wbrld 1990.12. JfEfli 

mmme o«iii i^# ( 1 99 1) ^) . 

[0 00 3] C©J:^?c«?»T. iXttf^©^* h y Vi^ 
-5 C i 4C J: 0 2mMm<o=F 

©-c*s, 

[0004] &ta->7 h 3fe5fest»ffitfitaif 

U'OV^ (Levenson) 

©fia5f-f7'*sai6nrt,!>-5, cn6©tiffl'>:' 

3f£3fiKtS«L/3&>WL^cl»Se*©7* h"r;^i'{clt 

«fiS*ii«^rK®K:*>iiss©«?ri*s-rs. 

[0 00 5] C©ti[tBi^7 hvXi'© — otLX. l^t> 
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[0 00 6] c:©-'^"7 h-7X^ 

10 00 7] ^^-y \--ym<DmEiyy h-^:^i'\t. @ 

y^m) 3i-C«fiRl/ (I5IH (a) ) . COje^ji 

l/-C||HWU:JS«l/fcM»c/SS J: ^ (c-T S c ttcj: r> 
■C (mm (b) ) > 56^®ffl8i5i36®3S8l5iO«llf8IJifi 

»S?r|6lJi$-l±SfcO-C&S (PIS (c) ) , 
[0 0 0 8} tC^VlMOfc^^-^y h->mOliL^iy 

[0 00 9]^L/r> C<DS*S*T.-5:l®J&:ffl4#S© 
MA»5tJca8H«rtf o-CI,»S (i|#K¥6 - 3 3 2 1 5 2 
[0010] C<DffitBf 7 hvXi-B. ^fe^SJaSS*. 30 

sni'c-tur^T'^Si^*'^'; 3> (Mo s i omti^tK 

XMo S i ON3K«l4<!:BS-r) TftS. 
[0 0 1 1 ] cn«:j:n«> KfS$WS> 

^©$wa*3i^-r ^> c i (c <t 9 mMm^um-r set 

[0 0 12] 

[^?§*i»^OJ:^<b-rSSIi] bulb's:*!?., iSb 

fcU^(Di^~y v-yw^L^'^y Y-7y.i7^x>^<DUi& 

[0013] rttt>%. mSi^y hv;:^4'©5t*38a85 50 
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fcw«?5fe^Rcf v;^ i^fieffii^©ifti*^f©fr«iax{m^ 

gI5©3iS^SC/fi![tBM©fii*K r Fx+S^v u-— !f-3fe 
(2 4 8nm) ffl(CS3£bfc«^. r^^^SI^ (K) */Jn 
3<^€.jiMI*S*»3. c©^®iLrM^bKX»^<i:^ 

{BTL.ri/isc>. iftSL/csijia*. fi*iM{c-rn*i^o 

[0 0 14] ^yt, ffiffi->:7 h-7Xi':?'^>i7©^^ 

[0015] $ 6{C. KiflfiRi. iWKtt. »3lc14, 
tt. ®?f^ mW) . S3i^RC/x^;5^>i/jiJRtt;^d:t' 
©]g#tti©M^*i»?B3n-ri-^J5c*^o/c/<:Jst). 

?::/7>i'©l2Pg-cWuri,^rfc. MjiT-o-fe;:^^?:^ 
fiB{CAnfcfba©|g«ftt-C«i!S:C>fc». iJJg7'042P^^ 

[0016] 2|s:^IS»±^L//craffl.#,«:3!P^*Si«^ri^c3 
nyfcfe©-C*0. il»3(6tt. aiSI*. Wfim (IS 

<Dmm^ic^infc^^mkm^mti>iimi^y h-7:^i> 

[0017] 

|IH6«JK:S3K«:gF#-r-5>5fiffi©3l6*SjaS 
it^^imt. ||Mfif>K:R3t(C^J^L/«:l»?^©5t* 

giJ=feSiiL//c36©fi[tB=&e^7 hSitr. ^3fc¥SjSSB* 
Siil L.yi:3fe©fi[tB<hOTi53t3gjilgB*Sjli b )fc36©fiiffi i 

<i:©i^^scjfisp«:3ia i^fcm^m^vLn^m ^ ^ 

-5 i i 4> |gf|E|g?:fll^-r ■6!^«©«)SS^/c S U 
3 >©^W** 3 4 ~ 6 0 <!: L- t b -C * 

[ 0 0 1 8 ] s/c. *j«?3©fiiti^'7 h vx^'»> m 

-'■!if->4Sife-r-5.fc*©vX4'-C*o-r. SBjSt5± 
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?#4fi[tBe^7 h-v;:^47-c*o-r. «rBa**Sis«*, 

fiSS^/c S -> y 3 >©^^* 3 0 ~ 6 0 tLfc 
[0019] 3|£^l§©&ffl5x7 hv>^i'B, aii 

^i/^•^^">^:S3fc-r■5./c^s^>«>•7;^^'r*•:>T. s?gs« 
^•!*sfiS[*as^7 hv;^4'-c*-or. «!ri2**«ja8B*. 

[0 02 0] 3 *Slig©atH->7 ± 
iS*:#693©filfra5^7 h-r;^d'«:*il,>-C> UfSISR««lfiS 30 
■rSig)W©fltESflfR/£:S#ilSyf->U 3>©M^%Oi:b 
*3&i. : 5^';3>= 1 : 1 . 5~6. 0t?4>S«fi£ 

[0 02 1 ] Sfc. *SBJ©{4ti'>7 hvjJIi'i*. SSiilffl 
>'S^i->^S:Jfc-r-6/c«f>©v;^i;-C*or. S^^SftLb 

5Sa©*=&SIMS-l*-53feSjfig|5i> ^SWicS316K:Sr-^ 
L.:fel^^fl[©3fe*jS3fi3-a--57t:^)iS3aSI5i-C^^t. ip 
-o. C©3ti|i®3tgp*SjSL/fc5t©{4tB*'>7 hSHi 

^ii£Sjfi%«SiaLA:3l&©^<!:tir§BWfiSlt« 40 
S3fiOfc5K©fflti<!:*S)S6b«>.5C<!:tCj:"5. WIBit 
^SofiSB <k 3E;Sjaa5 <b ©JSEI?SefiS5* jUS L fc%ifim> 

{cJT^m 0 * 'J i 'J tc o-r ^SP©3 > h ;^ h *|fii± 

x«9^5'>*^e>j&«3> Ksii^^-rs^H©^ 
im%fc ^mmo^mm'S: 3 o e o mT-% t Ltcmssi. 

[0022] 3 6{c. :^^f^<Dimiyy hvxd'W. ± 50 
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gB*iiw©ti[tBi'7 hvxi'tcfci^r. Miasffi^ltfiS 
■rsi^o^iss^fcsi^ y 3 xD^mm^ 3 0 ~ a 0 

m(o^^mi 3 0 ~ 6 0 i l . ^^o. ^©^w 

[0 02 3] *^?S©fi[tBi^7 
». ±E*»?iOfi[*BJ^7 hv;^i/©»t<!:LTfflC>P> 

nig. ^Su:->y3>?:i)rc^«^SS3il«!t-r-5fJ 

[0024] 

^si:xt^y3>«r*fc4«/!Rs«t-r-5^K*>e. 
«c s«ji-c«ji!cT * i i 4j (c , c oymm^po^mmm 

mmt. mm^. mmm imm) . sa^so'^-y^^^ 

[0 02 5 ] 3f:|%?g©tStB5^7 h-r;^i':?'5>i^». St 
l>3fe¥3ija«B*Wr-5fiWBJ^7 hv;^4>«rlS^$»)r 

mm(Dit-y-:> h^mi^^^cfv. ±immftic&ii.fc 

[0026] JWT> *fSBJ;g:f$|fflCCiJiBJ-r-5. 
[0027] :*:j%§g-C«. h->a{atBJ>:? h v 

C © J: 5 {ceeR4#* i^j: I >aiigf 3^Sjaap«:«fi£t- s 
Cit?. KIR^r^tytB^lctfc-i. iliJKtt*s|g±b. 

[0 02 8] ccr. ^tu-ca. *y:?''r>. ^f> 
*i, H^tt^Jgr^fi-r S i * y r^f'^Xtt ^ 3^ s 

[0029] ^4^SjaiH5=fe«SSt-rS!^e©iS^t«SS«« 

B:Of->y 3>©^'(b«5-C». S i N. Mo S i N. Mo 

©«aS-C%t>*>6-C*S. fiJEi5^©Jt*K: -:)«,> r 
feal3:^l^o^CRE^Jt^*lSJa:4l?©A:^&«^«■C* 0 -m 

[00301 3fe¥Sifi8iJ%«jiR-r s^js. y 3 >. n 

m«. mi\:Stitc^V:^^>RZftyV=iy (MoS i 

umtiu^^r) . g<t3nfc5»>if;i'ScKi/y3> 

(TaS i N3himtV&r) . SibShfc^f >i^;^7=-> 
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Ro'->y:3> (ws i NjfMntmir) . mit^ntc^ 

^>RJOfiy"}^> (T i S i NJ^^miBST) . 
nyti'aAS!yf«/';3> (C r S i NS*tl4<!:ISf ) 

[0 03 1 ] mw. 

[003 2] *^?B-c«. mf*. ^^k* y 
T'^e^yif'f K (Mo S i N) . mt^iy^)\''^')^^ 
K (TaS i N) , S{b^'>y:^7->J^'J-9--C K (WS 
i N) . ^^b5^*>S^«;-9--f K (T i S i N) #©S£* 

[0033] 56*aasiJ«. ni/ut^mmmicmm-ri>*2o 

d= (<^/360) X [;^/ (n- 1 
[003 8] ( 1 ) S;{C*JWStir*r>7 1 8 

ifi. mmtfJiCitlGO' ~2 0 0- gS-CftoTfeJ: 

[0 03 9] 3fe*SjSg|5©S5l£5t{C>Pf-rS3fc^* (® 

imm) it. ^Nl^*3R^©-'^•^'->J^^»jS©lS(cfflc»5 

ue^x hossgK^xtS*!. — j!ia:0«;«:(*2~2O%?ia[ 

SL/<. *-;i'^©>'-?5'->©ti^«ajia^*iifi 

[0 040] **®jag|j©^3a*«. ii£*a3agi5*« 
fiK-r'2>j8*©^5^w^ (M^%) . '>i;3>^*^ 
(M^^%) . ^Ji^w* (;l^^%) imtvxmmri, 

[0 04 1 ] *l%B^-C«. :Jfe*SjiSP?r^SR-rSg^> 
5SM*©Sflt/iSSJR©^*2^ (M^9<!> ^tb^^l^SL 40 

[0042] cn«. #®©M-c3t^*Si>'fiiti'>7 

[0043] :B:{*:fi^(c«. m^it. -7:^ i;m^mcis 
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©-^©tstg^fcsftfafi^s. 

[0 034] cn6©«jl6©fii«. v;^i'««ffll^©K3t 

^!!sao'-e©jfiSK:jSD-cs!tc6/cii). ^mti>^%% 

S^3eiiS:af*©jSSii/r«. 7k 
jS^>:^Oi« (?SSA = 3e5nm) . *«S^>::^© 
(jeSA = 43 6nm) > K r F x+J/vb— !f- 
(iffiSA = 24 8nm) . A r Fx+i^v U— «f- (jg 
SA = 1 9 3 nm) ^Ci'J^W ^^l-S. 

[003 5] it^mm^oimtyv hs«> ^^sjigB 
«rflt^-rsig©igjfifiS (Mm^m^ . j^ya 
>^w^ (11^%) . (m^%) ) (cifeo-c 

[0 03 6] a^i^y ha*«/) . S31c3t©jfig% A . 3t 

i>c© ( 1 ) ^vm&x^i, 

[0 037] 

] (1 ) 

[ 0 0 4 4 ] */c. ^8#©^)£t4^-=?;^ ^mJM(0=^ 

Biymm) icit^ iWAm) ^litaL-sjcm^i^s^i 
ta^ctif^hs aja¥sc?^©*iiSPtt*5SibL/. i?'^ 

[0 04 5] §6{c. imMifiimsm<. ata^rSK 
ifiihh, cn». KJ?%» <-r*ci-c. ^mt-imiL 

W) ^©-'S^->ffi«*«::i>-ct-2>*^e>-c*-s. 

[0 04 6] 53IS«^i©x-^5^>5/a»Jtt*s 

* ©sab* iia-r s ^tib-c* s . 

[0047] %m^XU. ±fE©-&fil.#>6. 
gi5*fllfiSc-rS«IS*©S«»«S^©^W^ (Jl^^%) ^ 
lt^=&#5£^-5. C©K5. 36¥3ljfiS|J©aBi3&^6-)eai 

[0048] :*:^W-C». 31£^S3aSi5?r«RKt-2.S^. 



u 

iSM4'©-> 3 o~6 om^%t-ri. 
[ 0 0 4 9 ] L-r2ja*{cij 
s*#it 5 . y 3 >(D^w^*s 3 0 ji^%*?ei-c* 4 

4 0~5 OJl^^i-rSC 
[0050] *:^?g-C«> 3fc*^a5*^fiS-rSg^> 

";3>=1 : 1. 5~6. Ot-ri>Cti)mtL^\ 
[0 05 1 ] ^JlSO'S^y 3>©l:b*«, urWK 

1. 8*il'C*-5iil»Ktt*!.ll<)5:«3. 6. 0*m^> 

tmiKi^is < % -So c ©ts,^> p. > ^mR^'^ y 3 >© 

ib^ti. ^ffil : s^y 1 : 2. 0~5. Otir^c 
[0 052] 3f:^BJ-C«> *¥®fflg|5*«fiR-rS^. 

mm'¥<D^<o-^mmi:3 0'^6om.^%fri>ci:ifi 20 

[0053] y 3 >i^«{cii L 

3 0 m.^%7mv$> -2. i isaia^diff < < 
[0054] *^?ii-c». 3e*2i3ftgiJ%«fiS-rs^. 

WlitfO^lt^KS^©^** (JM^^%) -^tb^^r^^^-r 
■5 C i -C. SIJBi©5JI«tt^^*?^<S ( -^^^ > 30 
i') ©->- he!n4 1 kQ/O-l. 5MQ/[D«Si 

[0055] (i^- hfita) tt. *<t OTfiHSI^ 

7-p;5±14«|K:Kas%-¥^*, V- 1. 5MQ 

0. 5MQ/0«TT::'*«>C<t*WSLl>. 
[0056] &*J. fiRg5^©»«3SS14%St«l/-:>-^± 40 
tBffifi£©iSM*^Sfc*{C«. 7 0 ~ 9 5 m o 1 %©i^ 

[0057] cn». h4J©s^y3>$ws5i« 

95mo 1 %J;«3^i,*<!:. DC;^''^•y 5' y ^i'^tcfet^-C 
Jtiiftij. *fc7 0mo l%J:«9ii>JQ:l,>i, iS^SIja^ 50 
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[005 8] R!E)RB#©SjcmSS14«MW(Cfe«S 
]S5(S^S14«:ign-5<!:ft*f&I®«©3fe*j8jaaJ*sf# 

[0 05 91 *l%HJ{c«. 02 (c^-r 

[0 06 0] ±aL/itffitBi^7 hv;^i'Sc;-e©SBi* 

». m9L\A. s^sig. M5> -e-©fssa:?/^;^sig 

[0 06 1 ] t/c. A^~>fl5fiRiffiSI 

-^-xtiimLm^) ». — a©^*o©y v4'•77^- 
[006 2] 

[006 3] ^iteWl 
:/^>»©^ 

igBjss©*M(c^<fc$n/c* y :/f*>scjfi' y 3 > 

(MoS i N5S*m) ©aE|gl*>6«:.55fe¥S3iM*JK»« 
1/-CK r Fx+'>vU— !f- (jS?S2 4 8nm) ffl©fil[ 

[ 0 0 6 4 ] *y:7'f'> (Mo) <!:->y3 

> (S i : TAm) tffm^H—yv V <Mo : S i = 
2 0 : 8 Omo 1 %) T^brf^ (A r ) t^M 

(N,) i©il^;</^#Ha (A r : 10%. N, : 9 0 
%. SJj : I. 5 X 1 0-' T o r r ) -C. J5IE14;^-'^• f 

n y >i/{c J: •J . mmmm±icmit^ n/c* y r^f'>R 

UtJ^y3> (MoS i N) ©»Jg (M/?9 3 l:t>y;^ 

[ 0 0 6 5 ] 0 3 {C±S!-Cf#6tlfc3t*SljaiS©E S C 
A^^ri^m^TK^r. 

[0 06 6] 03 J:>5?t*2lja)®©)BlfflfiS (^©¥1^ 
fli) «. Mo*sl2. 5J1^%. SidUO. 2J1-7- 

N*S4 7. SMT-S^-CA-oito E SCA:9-«TiSI|-C 
«. :)^®ja]®©5^»«WJ<i:. ^Sffl!jrO*5«im3n 

T(,»So :M&#Sifii^©^Mffl>J»sfi^(c^^l:sn^«>© 

■v$><o. mmmus i o.©o*5i!tE-c«iwsn?c*>© 

■c*.5. c©J:5K:K{b3n/ct|^. c®Kib3n/cSP 
^{Ci8W4^©#Wm*s. »*Ulr»ffiB-C*5 3 0~ 
6 0M^%J:0(gT-rSCt{cAd:S. *^0J-C1$®-:JW 
rt^S#iffi^©fiilJM5&|nJCC*sWS^ffiffiiJi««WJ=£^ 
OgoiSSP^r^^tri^Sfc©^**. «t*j. t?9;t 

36¥aajs©5%-co%^s&i,»issiJ»©i?3*» 
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«:M^b^'fb3n?c*'J:?'7^>SO*'>y=i> (Mo S i o 
N) Hr-hU S^^^iie© ESC A^3>«fig*4^T. 
[0067] *^t?«, ^^t^tvfc* 'J 
y3> (MoS i N) ©^^^{'FSbj;^ i-r^<b> ± 
IB© J: ^ (C3^Sjaj!I<3!)5^a«fflJ«!:^ffiffliJ«:0*s$S 

n.5ti^***«p (!£:>-r$*ti4<i:«i®e>isto . m 
y:?'f'>&cf5-";3> (Mos i N) (omwkicit. c© 

[ 0 0 6 8 ] /jrfc. ±iaE S C At»*fi®J^-C». 
ifi. ^SWK:Ji1ttt«:^©jS:u^©fi©0*i^sn 

[0 06 9] 05{C)SiH^ (^<*©¥1^) RZJ^imii 

[0 0 7 o]nit>titcmst^-y V'^xi^-tf'yyi^aymSc 

24 8 nm{C*jW5:M6ffijlsg«5%. ?g[fi3 6 5nm{C 
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